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Financial impact of endoscopic vein harvest for
infrainguinal bypass
Karl A. Illig, MD, Jeffrey M. Rhodes, MD, Yaron Sternbach, MD, and Richard M. Green, MD,
Rochester, NY
Purpose: The purpose of this study was to determine the financial and clinical impact of endoscopic saphenous vein harvest
for lower extremity bypass.
Methods: The charts of all patients who underwent elective infrainguinal bypass with saphenous vein since we began using
endoscopic harvest were analyzed, and the data were compared with our concomitant series of conventionally harvested
bypasses. Wound complications were classified as cellulitis (I), an open/draining wound (II), or threatened/exposed
graft (III). Actual hospital costs were analyzed in a subset of 84 patients without excessive preoperative stay or additional
major inflow or flap procedures, and the financial data were converted to 2001 US dollars.
Results: From March 1999 to December 2001, 242 bypasses were performed with open (n  134) or endoscopic (n 
108) vein harvest techniques. Overall (34.1% versus 20.4%; P < .02) and class II (15.9% versus 6.5%; P < .03) wound
complication rates and length of stay were significantly greater in the OPEN group. Financial subset analysis revealed a
significant reduction in total cost ($6203  $3326 versus $7456  $3186; P < .01) in the ENDO versus the OPEN
group. Readmissions for wound complications were more common in the OPEN versus the ENDO group (11.4% versus
4.1%; P < .03), resulting in an additional total cost of $204,557 versus $23,797, respectively. Patency and limb salvage
at a mean of 7.1 months (range, 1 to 32 months) did not differ.
Conclusion: Endoscopic saphenous vein harvest results in a cost savings of more than $1200 per procedure during
hospitalization and of almost $2200 per procedure including the costs of readmission. This is primarily from a shortened
length of stay, a decreased rate of major wound infections, and a reduction in the need for early readmission. (J Vasc Surg
2003;37:323-30.)
One of the major changes in surgery during the past
decade has been the movement toward “less invasive”
access to the human body with minimization of incision
length. Greater saphenous vein (GSV) harvest for lower
extremity and coronary bypass requires the longest wound
of any surgical procedure. Although endoscopic saphenous
vein harvest has become the standard of care for coronary
artery bypass grafting, vascular surgeons have been rela-
tively slow to investigate less invasive techniques for vein
harvest, despite the substantial morbidity associated with
this incision.
We have been favorably impressed with endoscopic
harvest for lower extremity bypass with this technique and
previously documented a significant reduction in wound
complication rate and length of stay in a selected cohort of
patients early in our experience.1 This report is an analysis
of the financial impact of this technique and an updated
report of our overall experience.
METHODS
We have previously described our method of vein har-
vest.1 Briefly, we use a 30-degree, 5-mm endoscope con-
tained within a specialized exposure system (Endosaph,
United States Surgical, Norwalk, Conn), harvesting the
vein through several small incisions, placed so as to provide
later access to the appropriate arteries. Insufflation is not
used because of the need for arterial exposure. A dissecting
trocar is used to develop the relatively avascular plane along
the top of the vein with endoscopic control, and an at-
tached balloon then is inflated to enlarge this space. A rigid
plastic shield then is used to hold the surrounding subcu-
taneous tissue out of the way, and with endoscopic visual-
ization, the vein is dissected free with simple tools, endos-
hears (Ethicon Endosurgery, Inc, Cincinnati, Ohio), and
5-mm clip appliers (United States Surgical). Emphasis is
placed on removal of the vein without injury or bleeding,
and the vein is prepared for reversed bypass with secure
control of side branches after removal. Tunneling must be
performed with a two-piece, tubular tunneller to avoid
injury to the ligated or doubly clipped side branches. The
remainder of the operation proceeds conventionally. Al-
though obvious, it should be stressed that the goal is not to
keep the wounds as small as possible per se but to retrieve
the vein without injury while reducing wound length and
hence morbidity. We have no hesitation in making small
counter incisions where necessary, although we work hard
to keep the groin wound as small as possible and the thigh
inviolate.
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We consider all GSVs that measure 2.5 to 3.0 mm or
larger with preoperative vein mapping potentially suitable
for bypass, whether open or endoscopic harvest is contem-
plated. The decision to use endoscopic techniques is purely
surgeon driven, with few exceptions. Patients in whom
concomitant complex multiteam procedures (such as bone
fixation after trauma or free flap construction) are being
performed are frequently not considered for endoscopic
harvest because of logistic issues, and those in whom only a
short segment of vein (less than half the thigh) is needed
also seldom undergo endoscopic harvest. GSV size is not a
criterion for choice of harvest technique. Although docu-
mentation was poor in this retrospectively derived series,
approximately 50% of our conventional harvests are per-
formed with skip incisions and 80% to 90% of all infraingui-
nal wounds are closed with subcuticular techniques. We
rarely use drains unless substantial dead space or edema are
present. After operation, our patients are cared for by one
team that includes a full-time, experienced nurse practitio-
ner at both teaching hospitals. Different surgeons round
each day, seeing all patients on our service. Decisions
regarding wound care and discharge are generally made
according to a defined protocol without regard to the
operating surgeon. All patients are routinely given periop-
erative prophylactic antibiotics.
All patients who underwent endoscopic harvest of the
GSV for infrainguinal bypass (ENDO) since we began
using this technology in March 1999 were entered into a
prospective database. For purposes of this study, the out-
comes of all such patients who underwent operation until
December 2001 were reviewed and compared with those of
all patients who underwent open saphenous vein harvest
(OPEN) for infrainguinal bypass. Wounds were classified
according to the 1972 description of prosthetic graft infec-
tion of Szilagyi et al.2 A class I wound complication was
defined as a wound with erythema requiring antibiotics. A
class II wound complication was defined as one with either
drainage or a superficial opening, and a class III complica-
tion as one with an exposed or threatened graft. A hema-
toma was defined as specific mention of such by an attend-
ing surgeon, and a seroma as a nondraining fluid-filled mass
without evidence of infection.
Hospital cost data were available only from patients
who underwent operation at our primary teaching institu-
tion, Strong Memorial Hospital. Financial information was
obtained from the Medical Center Financial Office with
custom hospital costing software. Costs were calculated
according to generally accepted healthcare institution prac-
tices. In general, costs are the sum of direct costs incurred
by the patient (such as disposable equipment) plus a calcu-
lated cost, varying by point of service, to cover fixed costs
and other overhead (such as nursing staff salaries). Costs
were only available for the admission as a whole, so patients
were excluded if they were hospitalized for more than 48
hours before the index procedure. Our goal was to analyze
the cost of the bypass itself, so patients were also excluded
from financial analysis if they underwent concomitant free
or rotational flaps for wounds that were present before
bypass, needed major inflow procedures at the time of
surgery, or if two or more major vascular procedures were
performed during the same admission.
Costs were analyzed in two steps. First, the actual costs
provided by the medical center financial office were com-
pared for the index admission. Second, total costs were
estimated with two additional factors: the theoretic extra
cost of ENDO harvest, assuming all other factors during
operation were held constant, and the costs of readmission
for wound complications. Although the actual mean costs
of the index operation were derived with real numbers, the
estimated total costs were derived with both an arbitrary
addition to the cost of operation itself and a mean calcu-
lated cost of readmission, and thus no attempt was made to
compare this total cost statistically.
All financial data were converted to 2001 US dollars
with published medical consumer price index correction
factors. Continuous variables were compared with unpaired
t tests or the Mann-Whitney test for parametric or nonpara-
metric data, respectively, and categoric variables with the 2
test. Patency rates were assessed with actuarial life-table
analysis with Cox proportionate hazards testing for signif-
icance (StatView 5.0.1, SAS Institute, Cary, NC).
RESULTS
From March 1999 to December 2001, 99 patients
underwent bypass with endoscopic saphenous vein harvest
in 108 limbs, primarily by one surgeon (KAI). Two addi-
tional patients, both early in our experience, needed OPEN
harvest because of equipment failure or contamination
before the start of the operation, and five additional pa-
tients (two ENDO, three OPEN) were found to have
unusable vein (all of whom underwent bypass with prosthetic
and are not considered here). During the same period, an
additional 128 patients (including the two with equipment
failures) underwent 134 bypasses with conventional vein har-
vest. In all cases, the decision of which technique to use was
made on the basis of surgeon preference only; vein size or
patient factors (other than excluded patients discussed previ-
ously) did not affect choice of harvest technique. The primary
author of this study (KAI) performed 100 of the 108 ENDO
bypasses and assisted on three others.
Basic demographics are shown in Table I. Groups were
comparable with respect to risk factors, preoperative hemo-
dynamics, indications for surgery, operative details, and
adjunctive procedures performed, with the exception that
18% of patients underwent in situ bypass in the OPEN
group as opposed to none in the ENDO (P  .005).
Overall clinical results are shown in Table II. Postoper-
ative hemodynamics and 30-day primary patency did not
differ. As compared with the ENDO group, the incidence
of all and Szilagyi class II wound complications was signif-
icantly greater in the OPEN patients; class III complica-
tions, although gratifyingly rare and not statistically differ-
ent, were twice as common in the OPEN group. Mean
postoperative length of stay was 2 days longer in the OPEN
group, and the most common day of discharge was in-
creased from postoperative day 3 to 7 in the ENDO versus
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the OPEN group, respectively (Fig 1). Three patients in the
ENDO group needed reexploration for bleeding, two for
disruption of clips on the proximal hood and one for
bleeding unrelated to the graft. No differences were seen in
the rates of hematomas or seromas (Table II).
Financial data were not available in the 80 patients who
underwent operation at our secondary hospital, and an
additional 78 patients were excluded as discussed previ-
ously (Table III). Financial data were thus available in 84
cases that reflected primarily the cost of infrainguinal bypass
only. Total hospital costs were significantly higher in the
OPEN group (Table IV), primarily from significantly
greater routine postoperative care costs. Other costs, in-
cluding the cost of operation, did not differ, and costs per
day after operation were the same.
Readmissions for wound complications relating to by-
pass were significantly more common in the OPEN
(11.4%) versus the ENDO (4.1%) group, with a corre-
spondingly greater total cost ($204,557 versus $23,797,
respectively; Tables V and VI). As a result of the increased
need for formal operative debridement and muscle flaps,
mean cost of readmission was $17,046 versus $7932, re-
spectively. If the cost of operation were artificially set $706
higher in the ENDO group (estimated cost of disposables
in 2001 US dollars, assuming all other operating costs were
constant) and the mean cost of readmission were added to
each group, the overall mean inpatient costs of operation
until wounds were healed would be $9404 versus $7231,
OPEN versus ENDO, respectively (Table VII).
Finally, short-term primary patency rates are shown
in Table VIII and Fig 2. Survival, limb salvage, and
patency did not differ between harvest groups when
assessed overall or within any subgroup.
DISCUSSION
Saphenous vein harvest with a continuous incision cre-
ates the longest wound of any surgical procedure and is
associated with wound infection rates of 10% to 40%.3-5
Table II. Clinical outcome
OPEN (n  134) ENDO (n  108) P value
Postoperative ABI 0.90  0.20 0.94  0.16 NS
Overall 30-d primary patency rate 91% 92% NS
Reexplored acutely 0 2.8% NS
Wound complications
Overall 34.1% 20.4% .02
Type I 13.5% 11.2% NS
Type II 15.9% 6.5% .03
Type III 4.8% 2.8% NS
Hematoma 8.7% 6.5% NS
Seroma 10.9% 6.4% NS
Postoperative length of stay (d)
Mean 10.1  12.3 8.3  7.8 .03
Median 7 6
Mode 7 3
Clinical outcome in limbs undergoing vein harvest with endoscopic or conventional technique. Continuous data are expressed as mean standard deviation.
Hematoma is defined as any mention thereof by attending surgeon, and seroma as noninfected nondraining fluid collection at surgical incision.
ABI, Ankle-brachial index; NS, not significant.
Table I. Basic demographics
OPEN (n  134) ENDO (n  108) P value
Age (y) 68.9  16.2 68.5  13.9 NS
Gender (male) 69% 61% NS
Preoperative ABI 0.39  0.24 0.40  0.24 NS
Indication NS
Claudication 14% 17%
Limb salvage 82% 80%
Diabetes 47% 42% NS
Open wound/gangrene at operation 43% 50% NS
Bypass anatomy NS
Femoropopliteal 33% 40%
Femorotibial 50% 37%
Popliteal-tibial 14% 19%
Femoral-popliteal-tibial composite 2% 4%
Simultaneous inflow 10% 11% NS
Simultaneous free flap 7% 4% NS
In situ 18% 0 .005
Basic demographics for limbs undergoing vein harvest with endoscopic or conventional harvest. Continuous data are expressed as mean standard deviation.
ABI, Ankle-brachial index; NS, not significant.
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Smaller wounds, especially those isolated to the groin, are
both empirically4 and intuitively associated with decreased
risk. Although skin bridges of varying length are used by
many investigators, published infection rates remain high.
Two techniques for substantially limiting incision
length exist: angioscopic in situ techniques and endoscopic
extravascular dissection of the vein followed by in situ or
reversed reconstruction.6 Although angioscopic in situ by-
pass has yielded excellent results when performed by sur-
geons with extensive experience,7,8 this method is techni-
cally quite demanding and acceptable results have not
proved to be generalizable. In addition, this method incurs
high capital and case-by-case costs, and operative time is
quite long.
Endoscopically assisted vein harvest, by contrast, is a
simpler technique. Equipment costs are surprisingly low,
and in our experience, surgical time is not prolonged. At
our institution, endoscopic vein harvest results in dramatic
overall cost savings—more than $1200 per procedure per-
formed during the index hospitalization. The vast majority
of this difference is likely from decreased length of stay. The
only major difference in costs, as documented in Table IV,
was in non–intensive care unit general care. Although im-
aging costs were higher in the OPEN group, the magnitude
of this difference was small and no other differences existed
in any other factor. The increased length of stay, in turn,
was likely the result of two factors: reduced major wound
complication rates and improved patient comfort. We have
no objective data to support the latter issue at this time, but
wound problems are unequivocally reduced with endo-
scopic harvest. Interestingly, we show no difference in
minor class I infections. The rates of draining or open
wounds, by contrast, were halved with endoscopic harvest
(although only class II wounds showed a significant differ-
ence). Whether this was simply an effect of reducing the
linear length of the wound or an “all-or-nothing” effect of
keeping the groin wound small and the thigh skin unvio-
lated is unknown. Readmission rates for wound complica-
tions were also dramatically reduced. Although small num-
bers and differences in derivations of means preclude
statistical comparison, the cost per readmission for wound
problems in conventionally harvested cases was more than
double that of endoscopically harvested cases. Including
Table IV. Actual hospital costs
OPEN (49) ENDO (35) P value
Total cost $7456  $3186 $6203  $3326 .02
Operating room $3028  $1068 $2815  $808 NS
ICU $332  $1052 $191  $761 NS
Non-ICU $2231  $1078 $1751  $1166 .02
Laboratory $559  $563 $490  $601 NS
Pharmacy $403  $334 $372  $409 NS
Imaging $681  $732 $338  $508 .005
Other $221  $574 $246  $592 NS
Cost per day $1159  $423 $1128  $489 NS
Hospital costs (primary hospital only) in limbs undergoing vein harvest with
endoscopic or conventional technique. All data are corrected to 2001 US
dollars. Continuous data are expressed as mean  standard deviation.
NS, Not significant; ICU, intensive care unit.
Fig 1. Frequency distribution shows day of discharge after ENDO (shaded) and OPEN (black) groups. Most
common days of discharge were days 3 and 7 after surgery, respectively.
Table III. Patients excluded from financial analysis
Total no. of patients 242
Exclusion criteria
a. Operation at secondary hospital 80
b. Preoperative length of stay 48 hours 47
c. Major flap for preexisting wound 15
d. Aortobifem or major inflow 9
e. Two bypasses at same admission 6
f. Mandated length of stay per unrelated
protocol
1
Total no. of patients with analyzable financial data 84
Specific reasons for exclusion from financial analysis. Costs were available for
patients who underwent operation at our primary hospital only (a) and were
not able to be broken down into individual units smaller than entire
admission (b). In addition, several factors were considered to add significant
cost unrelated to harvest technique (c, d, and e), and one patient remained
in hospital for 2 weeks on unrelated research protocol (f).
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the cost of such readmissions, the total cost savings with
ENDO harvest was almost $2200 per patient. It should be
noted that no attempt was made to analyze the costs
incurred by outpatient care of wound problems.
Cardiac surgeons have embraced this technique, with
most using endoscopic harvest. Prospective randomized
trials in the cardiac literature have documented impressive
reductions in harvest site complications,9 and equally good
results in small series have been reported in vascular cases by
both Lumsden et al10 and Jordan et al.11 Vascular sur-
geons, however, continue to be slow to use this technique,
probably because of perceived logistic and technical diffi-
culties leading to increased operative times and expense and
the possibility that these techniques injure the vein and thus
worsen outcome. The former argument is obviously diffi-
cult to justify if patient outcome is significantly improved.
With practice, the technique becomes quite easy, and the
equipment we use costs approximately $700 per case (2001
US dollars), much less than either a day’s hospitalization or
the cost of a single wound infection.5
The second issue is more problematic. This technique
seems somewhat less gentle with regard to the vein as
compared with open harvest. Whether or not this makes a
clinical difference, of course, depends on the long-term
functional behavior of the graft, manifest as patency and
limb salvage rates. Although our results are as yet short
term, the data available so far do not reveal any differences
in patency or limb salvage rates between harvest technique
groups. The 5-year secondary patency rate from the Uni-
versity of Alabama at Birmingham is 68% after endoscopic
harvest,12 and numerous histologic studies in the cardiac
surgical literature show no microscopic or functional differ-
ences between endoscopically and conventionally harvested
vein.13-15 It should be noted, however, that despite wide-
spread acceptance by the cardiac surgeons, few data relating
to long-term graft patency can be found.
Although we do not believe that the dramatic differ-
ences seen in this series resulted from differences in practice
patterns apart from vein harvest, it is probable that surgeon
preference influenced items such as imaging or laboratory
costs or the cost of the operation itself. Moreover, although
statistical differences could not be documented in preoper-
ative demographics or choice of procedure, decision mak-
ing is different between surgeons and in situ bypasses were
performed only in the OPEN group. Obviously, some
difference in operating room practice did exist as evidenced
Table V. Readmitted patients, outcome, and costs
Patient Group
Location of
problem Class Management Outcome
LC OPEN Groin I Antibiotics only Graft/limb salvage
DS OPEN Entire leg III Open management AKA
HN OPEN Groin III Sartorius flap Graft/limb salvage
RG ENDO Thigh III Rectus flap Graft/limb salvage
CW OPEN Groin III Rectus flap Graft/limb salvage
BP OPEN Groin II Debridement only Graft/limb salvage
RE OPEN Thigh III Open management AKA
EM OPEN Groin, thigh II Rectus flap AKA
DS ENDO Groin II Dressings only Graft/limb salvage
RG OPEN Thigh II Rectus flap Graft/limb salvage
RS OPEN Entire leg I Antibiotics only Graft/limb salvage
ET OPEN Thigh II Rectus flap Graft/limb salvage
WO OPEN Groin III Rectus flap Graft/limb salvage
LP OPEN Groin II Open management Graft/limb salvage
RK ENDO Calf I Antibiotics Graft/limb salvage
All patients readmitted for wound complications (primary hospital only) after lower extremity bypass with management, short-term outcome, and actual costs
shown. Wound complication class is defined in text.
AKA, Above-knee amputation.
Table VI. Readmission within 30 days
OPEN ENDO
Readmission within 30 d 11.4% (n  12) 4.1% (n  3)
Total costs of readmission $204,557 $23,797
Cost per readmission $17,046 $7932
Table VII. Theoretic costs
OPEN ENDO
Actual cost of index operation (Table IV) $7456 $6203
Theoretic extra cost of disposables $706
Average cost of readmission per patient
for operation (Tables V and VI)
$1948 $322
Total theoretic inpatient cost $9404 $7231
Total theoretic inpatient costs of otherwise isolated OPEN versus ENDO
vein harvest for patients who underwent operation at our primary hospital.
Actual costs for index admission are calculated as given in text and described
in Table IV. Theoretic cost of disposables is assuming that operation is
otherwise identical; thus, estimated cost of ENDO vein harvest equipment
(in 2001 US dollars) is simply added to this group. Average cost of
readmission is total cost of readmission for wound complications as given in
Tables V and VI averaged out over all patients “at risk” with financially
analyzed patients (ie, those operated on at our primary hospital only).
Because numbers are derived with different methodology, no attempt is
made to compare statistically.
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by the fact that costs of operation were identical despite the
addition of approximately $650 to $700 in disposables in
the ENDO group. Operative time, although not statisti-
cally different, was approximately 50 minutes longer, and
several disposable items (such as clip appliers) were prefer-
entially used in the OPEN group. Finally, this series is an
attempt to analyze actual costs incurred with harvest and is
not analyzed as an “intent-to-treat” protocol. Five patients
were excluded because of unusable vein (not related to
harvest technique), and two patients originally slated for
ENDO harvest needed OPEN harvest because of equip-
ment malfunction (neither had problems).
An important source of potential bias is the fact that
harvest technique was strongly dependent on the operating
surgeon; the lead author in this series performed 100 of the
108 harvests and assisted on three more. Selection of
technique, although surgeon-dependent, was not depen-
dent on vein quality or patient characteristics (eg, obesity),
factors that could affect outcome. In addition, once out of
the operating room, our patients are cared for by one team
according to a consistent defined protocol, and decisions
regarding wound care and discharge are generally made
independent of the specific operating surgeon. In support
of this, our actual costs per day were identical (Table IV).
When considering the two possible explanations for our
disparate length of stay and wound complication/readmis-
sion rates, we believe the dramatic differences seen are
Fig 2. Kaplan-Meier life-table curves for primary patency for entire group. Patency in ENDO group is shown with
shaded line and in OPEN group with solid line. Numbers below curves represent patients at risk at beginning of each
interval. Standard error is less than 10% at all points.
Table VIII. Primary patency rates
OPEN
(n  134)
ENDO
(n  108)
P
value
Femoropopliteal
30 d 98 96
1 y 78 85 NS
2 y 64 79
Femorotibial
30 d 91 90
1 y 63 (50) NS
2 y 63 (30)
Popliteal-tibial
30 d (77) 91
1 y (77) (40) NS
2 y (77) (40)
All bypasses for claudication
30 d 100 95
1 y 82 88 NS
2 y 82 88
All bypasses for limb salvage
30 d 89 92
1 y 64 60 NS
2 y 61 49
Limb salvage, all patients
30 d 98 98
1 y 83 86 NS
2 y 83 83
Primary patency and limb salvage rates. All data are expressed as percentages
and analyzed with Cox proportionate hazards testing. Numbers in paren-
theses denote intervals at which standard error exceeds 10%.
NS, Not significant.
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much more likely to be from the difference in incision
length (an opinion well supported with previous literature)
than from any other individual factor related to the sur-
geons involved.
CONCLUSION
At our institution, bypass with endoscopic vein harvest
results in an actual cost savings of $1200 per procedure for
the index case alone and almost $2200 per procedure when
nondisposable operating costs are held constant and the
costs of early readmission are included. This benefit is likely
from reductions in length of stay, major wound complica-
tion rates, and early readmission rates when compared with
concurrent bypasses performed with conventional open
harvest. Short-term patency and limb salvage rates do not
differ. A prospective randomized trial in vascular surgical
patients to eliminate the problems inherent in a retrospec-
tive review along with better long-term data on graft pa-
tency will be necessary for vascular surgeons to fully accept
this technique.
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DISCUSSION
Dr Frank B. Pomposelli (Boston, Mass). Could you shed
some light on how useful this is in harvesting the lower leg vein and
also how applicable it is to in situ grafts?
Dr Karl A. Illig. I will answer the second question first. I
personally do not do in situ bypass, but I think this is a beautiful
technique for in situ. You would need less dissection and probably
less manipulation. And if the valvulotome gets hung up, you can
see under direct vision whether you are actually at a valve or in a
side branch. I think in situ would work well.
Your point regarding the first question is a good one. It is very
difficult technically to use the endoscope lower in the leg both
because of the tightness of the skin going from the top and the
mechanical obstruction by the foot and ankle going from the
bottom. I am very quick to make an open incision from mid-shin
down because I think the risk of complications distally is low,
assuming the foot is well vascularized at the end of the case. I think
the critical place to minimize the incision is in the groin and thigh
where the sequelae of infection are much worse.
Dr George Andros (Encino, Calif). Have you done any
correlation to body mass index and the use of this technique with
its outcomes? It seems to me that our biggest troubles occur above
the knee in groins in diabetics and in the obese.
Dr Illig. We have not formally looked at this in a quantitative
sense. Our very strong, although subjective, opinion is that the
larger the leg, the more benefit is accrued by endoscopic harvest.
Endoscopic harvest is more difficult in these pateints, however.
The belly gets in the way, if large enough, and even if the angles
work out they tend to have “slippery fat,” making visualization
difficult. If one perseveres, however, there is nothing nicer than
ending up with a small little incision postoperatively.
Dr Alun H. Davies (London, United Kingdom). Two
points. One, can you assure us that your two groups more or less
were the same sort of distal bypasses? Because you sort of skipped
over that.
And the other question is do you not think it would really have
been a better comparison to do it actually using skin bridges,
because that is what we would all more or less accept is better than
opening the whole leg?
Dr Illig. The proportion of proximal and distal bypasses were
quite similar between groups, as were preoperative indications and
general risk factors. A greater proportion of patients in the OPEN
group underwent in situ bypass, but operative conduct was other-
wise similar with the exception of harvest technique.
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I agree with you completely regarding skip versus conventional
incisions; approximately half of our conventionally harvested patients
had skin bridges. I would also agree with you that skip incisions are
fairly close to being the standard of care for saphenectomy nowadays.
Dr Paul S. Van Bemmelen (Stony Brook, NY). Have you
ever seen the intact skin necrose over the harvested area, especially
in dialysis patients? Have you done the technique on those?
Dr Illig. We have operated on several dialysis patients and
seen no problems with regard to overlying skin. In a related vein,
we have performed several endoscopically harvested lower extrem-
ity saphenous vein transposition AV fistulas, and I have been
impressed by how friable the vein is in these patients with unusually
longstanding renal failure.
Dr Robert B. Patterson (Providence, RI). I find that in a
teaching hospital, the best correlation with wound complications is
the amount of time the attending takes to supervise and assist the
resident in opening the leg and closing the leg. I was wondering if
you might comment on that variable in your open group.
Dr Illig. In an earlier study, we looked at the time between
the two cases and they were statistically the same. In my experi-
ence, the extra time taken to harvest the vein endoscopically
balances out the extra time needed to close a long open incision.
My judgement is that a resident or fellow probably slows you down
a little bit when harvesting endoscopically and speeds you up a little
bit when harvesting open, because in the latter case you can harvest
and close simultaneously. Time so far has been about the same for
us on both sides of the equation. It is a little harder to give away the
endoscopic harvest to anyone other than a fellow unless the resi-
dent is unusually talented.
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Appendix, online only. Assisted primary patency results, all patients, comparing endoscopic versus open harvest
patients in tabular form, corresponding to Fig 1; Fig 1 uses Kaplan-Meier format for better identification of each event,
and appendix displays data in actuarial format to reduce size of display
From
()
To
()
No.
entered
No.
censored
No.
events
Eff.
at risk
Cond.
prob. event
Cond.
prob. surv.
Cum.
surv.
Cum.
fail
Surv.
std. err.
ENDO
0.000 1.000 108 2 9 107.000 0.084 0.916 1.000 0.000 0.000
1.000 2.000 97 16 2 89.000 0.022 0.978 0.916 0.084 0.027
2.000 3.000 79 9 2 74.500 0.027 0.973 0.895 0.105 0.030
3.000 4.000 68 3 1 66.500 0.015 0.985 0.871 0.129 0.034
4.000 5.000 64 6 2 61.000 0.033 0.967 0.858 0.142 0.036
5.000 6.000 56 1 2 55.500 0.036 0.964 0.830 0.170 0.040
6.000 7.000 53 3 0 51.500 0.000 1.000 0.800 0.200 0.043
7.000 8.000 50 5 0 47.500 0.000 1.000 0.800 0.200 0.043
8.000 9.000 45 6 0 42.000 0.000 1.000 0.800 0.200 0.043
9.000 10.000 39 3 0 37.500 0.000 1.000 0.800 0.200 0.043
10.000 11.000 36 7 0 32.500 0.000 1.000 0.800 0.200 0.043
11.000 12.000 29 1 0 28.500 0.000 1.000 0.800 0.200 0.043
12.000 13.000 28 1 1 27.500 0.036 0.964 0.800 0.200 0.043
13.000 14.000 26 2 0 25.000 0.000 1.000 0.771 0.229 0.051
14.000 15.000 24 1 0 23.500 0.000 1.000 0.771 0.229 0.051
15.000 16.000 23 4 0 21.000 0.000 1.000 0.771 0.229 0.051
16.000 17.000 19 1 0 18.500 0.000 1.000 0.771 0.229 0.051
17.000 18.000 18 1 0 17.500 0.000 1.000 0.771 0.229 0.051
18.000 19.000 17 2 0 16.000 0.000 1.000 0.771 0.229 0.051
19.000 20.000 15 3 0 13.500 0.000 1.000 0.771 0.229 0.051
20.000 21.000 12 0 0 12.000 0.000 1.000 0.771 0.229 0.051
21.000 22.000 12 3 0 10.500 0.000 1.000 0.771 0.229 0.051
22.000 23.000 9 3 0 7.500 0.000 1.000 0.771 0.229 0.051
23.000 24.000 6 1 0 5.500 0.000 1.000 0.771 0.229 0.051
24.000 25.000 5 0 0 5.000 0.000 1.000 0.771 0.229 0.051
25.000 26.000 5 1 0 4.500 0.000 1.000 0.771 0.229 0.051
26.000 27.000 4 0 0 4.000 0.000 1.000 0.771 0.229 0.051
27.000 28.000 4 1 0 3.500 0.000 1.000 0.771 0.229 0.051
28.000 29.000 3 0 0 3.000 0.000 1.000 0.771 0.229 0.051
29.000 30.000 3 0 0 3.000 0.000 1.000 0.771 0.229 0.051
30.000 31.000 3 1 0 2.500 0.000 1.000 0.771 0.229 0.051
31.000 32.000 2 1 0 1.500 0.000 1.000 0.771 0.229 0.051
32.000 – 1 1 0 0.500 0.000 1.000 0.771 0.229 0.051
OPEN
0.000 1.000 126 6 9 123.000 0.073 0.927 1.000 0.000 0.000
1.000 2.000 111 23 2 99.500 0.020 0.980 0.927 0.073 0.023
2.000 3.000 86 8 5 82.000 0.061 0.939 0.908 0.092 0.026
3.000 4.000 73 2 2 72.000 0.028 0.972 0.853 0.147 0.035
4.000 5.000 69 10 1 64.000 0.016 0.984 0.829 0.171 0.037
5.000 6.000 58 7 2 54.500 0.037 0.963 0.816 0.184 0.039
6.000 7.000 49 4 0 47.000 0.000 1.000 0.786 0.214 0.043
7.000 8.000 45 4 0 43.000 0.000 1.000 0.786 0.214 0.043
8.000 9.000 41 5 0 38.500 0.000 1.000 0.786 0.214 0.043
9.000 10.000 36 2 0 35.000 0.000 1.000 0.786 0.214 0.043
10.000 11.000 34 1 0 33.500 0.000 1.000 0.786 0.214 0.043
11.000 12.000 33 3 0 31.500 0.000 1.000 0.786 0.214 0.043
12.000 13.000 30 5 0 27.500 0.000 1.000 0.786 0.214 0.043
13.000 14.000 25 1 0 24.500 0.000 1.000 0.786 0.214 0.043
14.000 15.000 24 4 0 22.000 0.000 1.000 0.786 0.214 0.043
15.000 16.000 20 4 0 18.000 0.000 1.000 0.786 0.214 0.043
16.000 17.000 16 2 0 15.000 0.000 1.000 0.786 0.214 0.043
17.000 18.000 14 1 0 13.500 0.000 1.000 0.786 0.214 0.043
18.000 19.000 13 3 0 11.500 0.000 1.000 0.786 0.214 0.043
19.000 20.000 10 2 0 9.000 0.000 1.000 0.786 0.214 0.043
20.000 21.000 8 1 0 7.500 0.000 1.000 0.786 0.214 0.043
21.000 22.000 7 1 0 6.500 0.000 1.000 0.786 0.214 0.043
22.000 23.000 6 2 0 5.000 0.000 1.000 0.786 0.214 0.043
23.000 24.000 4 0 0 4.000 0.000 1.000 0.786 0.214 0.043
24.000 25.000 4 0 0 4.000 0.000 1.000 0.786 0.214 0.043
25.000 26.000 4 0 0 4.000 0.000 1.000 0.786 0.214 0.043
26.000 27.000 4 2 0 3.000 0.000 1.000 0.786 0.214 0.043
27.000 28.000 2 1 0 1.500 0.000 1.000 0.786 0.214 0.043
28.000 29.000 1 0 0 1.000 0.000 1.000 0.786 0.214 0.043
29.000 30.000 1 1 0 0.500 0.000 1.000 0.786 0.214 0.043
30.000 31.000 0 0 0 0.000 – – 0.786 0.214 0.043
31.000 32.000 0 0 0 0.000 – – – – –
32.000 – 0 0 0 0.000 – – – – –
Censor variable: APP censored.
